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DETAILED ACTION 

1. This action is responsive to application # 09/816,099, filed on March 26, 2001. Claims 
1-20 are presented for examination. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

(b) The invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-20 are rejected under 35 U.S.C. 102(b) as being anticipated by "Stable and 
Efficient Reduction of Substrates Model Networks Using Congruence Transforms", Kevin J. 
Kerns, Ivan L. Wemple, and Andrew T. Yang, ICCAD95_0207 referred to hereinafter as Kems. 

As to claim 1, KERNS teaches a semiconductor device analyzer (see Page 3, 2"^ 
paragraph, the device being a program running on a computer which in this case corresponds to 
the commercially available SPICE program running on a computer) comprising: 

A substrate model-reading module configured to read, fi:om input data to the 
semiconductor device analyzer (see page 4 col.l paragraph 2, where the device is a program 
running on a computer in this case the device is the commercially available SPICE program from 
which the substrate model input data is read), 

A substrate network model of three-dimensional meshes representing a substrate of a 
semiconductor device at a surface (see page 1 col.l Introduction section 2"^ paragraph lines 5-9) 
of and in which circuit elements are merged (see page 1 Introduction section 3^^ paragraph lines 
7-11 where eliminating the internal nodes leads to network reduction which corresponds 
elements of a circuit being merged); 
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A Y-matrix entry module configured to prepare a Y-matrix fi-om the substrate network 
model and express each element of the Y-matrix with a polynomial of differential operator "s" 
(see page 4, col.l paragraph 1 and 2, note in the specification on page 1 paragraph [0008] the 
applicant equates the Y-matrix to be called the admittance matrix, Kerns uses commercially 
available SPICE program to prepare an admittance matrix which in this case corresponds to Y- 
Matrix, the differential operator "s" defined in page 6 paragraph [0074] of the specification to be 
the complex angular frequency); 

A discriminating module configured to discriminate internal nodes to be eliminated fi-om 
and extemal nodes to be left in the substrate network model (see Page 1, col.2 paragraph 2 and 
col.2 paragraph 1, Kerns uses commercially available SPICE program that includes a module to 
eliminate the internal nodes of the substrate network model); 

And a matrix reduction module configured to reduce the Y-matrix by eliminating the 
internal nodes (see page 1 col.2 paragraph 2, Page 6 col.2 paragraph 1, Kerns uses commercially 
available SPICE program that includes a matrix reduction module to eliminate the internal nodes 
of the substrate network model). 

As to claim 2, KERNS teaches an analyzer of claim 1, further comprising an input unit 
configured to set an upper limit on the degree of the polynomial of differential operator "s" (see 
page 4, col.l paragraph 1 and 2, Kerns uses commercially available SPICE program to prepare 
an admittance matrix which in this case corresponds to Y-Matrix, the complex frequency "s" 
taught by Kerns corresponds to the differential operator "s", network poles are retained from DC 
to a specified upper frequency limit which corresponds to setting an upper limit on the degree of 
polynomial of differenfial operator "s"). 
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As to claim 3, KERNS teaches an analyzer of claim 1, further comprising an output 
format-determining module configured to determine an output format for an operation result 
provided by the matrix reduction module (see page 4 col.l paragraph 2, Page 6 col.2 paragraph 
1, Kerns uses commercially available SPICE program that comprises a module to determine an 
output format of the reduced format). 

As to claim 4, KERNS teaches a method for analyzing semiconductor device (see Page 3, 
2"^ paragraph, the device being a program running on a computer which in this case corresponds 
to the commercially available SPICE program running on a computer), comprising: 

Discriminating, among data prescribed in an input format for a circuit simulator, data 
expressing a substrate network model of three-dimensional meshes representing a substrate of 
the semiconductor device at a surface (see page 1 col.l Introduction section 2"^* paragraph lines 
5-9) of and in which circuit elements are merged (see page 1 Introduction section 3"^^ paragraph 
lines 7-11 where eliminating the internal nodes leads to network reduction which corresponds 
elements of a circuit being merged); 

Reading the data expressing the substrate network model (see page 4 col.l paragraph 2, 
where the device is a program running on a computer in this case the device is the commercially 
available SPICE program from which the substrate model input data is read); 

Preparing a Y-matrix from the data expressing the substrate network model; expressing 
each element of the Y-matrix with a polynomial of differential operator "s" (see page 4, col.l 
paragraph 1 and 2, note in the specification on page 1 paragraph [0008] the applicant equates the 
Y-matrix to be called the admittance matrix. Kerns uses commercially available SPICE program 
to prepare an admittance matrix which in this case corresponds to Y-Matrix, the differential 



Application/Control Number: 09/81 6,099 Page 5 

Art Unit: 2128 

operator "s" defined in page 6 paragraph [0074] of the specification to be the complex angular 
firequency); 

Discriminating elements of the Y-matrix corresponding to internal nodes to be eliminated 
from and external nodes to be left in the substrate network model (see Page 1, col.2 paragraph 2 
and col.2 paragraph 1, Kerns uses commercially available SPICE program that includes a 
module to eliminate the internal nodes of the substrate network inodel); and 

Reducing the Y-matrix by eliminating the intemal nodes (see page 1 col.2 paragraph 2, 
Page 6 col.2 paragraph 1, Kerns uses commercially available SPICE program that includes a 
matrix reduction module to eliminate the intemal nodes of the substrate network model). 

As to claim 5, KERNS teaches a method of claim 4, fiirther comprising externally setting 
an upper limit on the degree of the polynomial of differential operator "s" (see page 4, col.l 
paragraph 1 and 2, Kerns uses commercially available SPICE program to prepare an admittance 
matrix which in this case corresponds to Y-Matrix, the complex frequency "s" taught by Kerns 
corresponds to the differential operator "s", network poles are retained fi-om DC to a specified 
upper frequency limit which corresponds to setting an upper limit on the degree of polynomial of 
differential operator "s"). 

As to claim 6, KERNS teaches a method of claim 4, further comprising determining 
whether or not the dimension of the reduced Y-matrix is equal to the number of the external 
nodes and iterating, until the dimension of the reduced Y-matrix becomes equal to the number of 
the extemal nodes, a sequence including the reading step, Y-matrix preparing step, polynomial 
expressing step, discriminating step, and Y-matrix reducing step (see Page 4 col.l paragraph 2, 
Page 2 col.l paragraph 3, and Page 3 col.l paragraph 3, the method used by Kems to reduce the 
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Y-matrix includes the sequence of a reading step, preparing step polynomial expressing step, 
discriminating step and Y-matrix reducing step). 

As to claim 7, KERNS teaches a method of claim 4, further comprising leaving the 
reduced Y-matrix whose dimension is equal to the number of the external nodes as it is so as to 
provide stamps (see Page 4 col.l paragraph 2, where the reduced matrix is stamped to be easily 
realized by the reduced RC network in a SPICE-compatible net list format). . 

As to claim 8, KERNS teaches a method of claim 4, further comprising determining an 
output format for the reduced Y-matrix (see page 4 col.l paragraph 2, Page 6 col.2 paragraph 1, 
Kerns uses commercially available SPICE program that comprises a module to determine an 
output format of the reduced format). 

As to claim 9, KERNS teaches a method of claim 8, wherein the output format is one of a 
resistive network reconstituted from the reduced Y-matrix, an RC network reconstituted from the 
reduced Y-matrix, a circuit matrix based on the reduced Y-matrix and representing a multi-port 
network, and an RC or RCL network of filter circuits based on the reduced Y-matrix (see Page 4 
col.l section 3.1). 

As to claim 10, KERNS teaches a method of claim 4, further comprising reconstituting 
data in the input format for the circuit simulator from the reduced Y-matrix (see Page 6 col.2 
paragraph 1). 

As to claim 11, KERNS teaches a method of claim 4, wherein the substrate network 
model is made of an RC network (see Page 1 col.l paragraph 1). 

As to claim 12, KERNS teaches a method for manufacturing a semiconductor device (see 
Page 3, 2"^ paragraph, the device being a program running on a computer which in this 
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case corresponds to the commercially available SPICE program rumiing on a computer) 
comprising: 

Discriminating, among data prescribed in an input format for a circuit simulator, data 
expressing a substrate network model of three-dimensional meshes representing a substrate of 
the semiconductor device at a surface (see page 1 col.l Introduction section 2"^ paragraph lines 
5-9) of and in which circuit elements are merged (see page 1 hitroduction section 3^^ paragraph 
lines 7-11 where eliminating the internal nodes leads to network reduction which corresponds 
elements of a circuit being merged); 

Reading the data expressing the substrate network model (see page 4 col. 1 paragraph 2, 
where the device is a program ruiming on a computer in this case the device is the commercially 
available SPICE program from which the substrate model input data is read); 

Preparing a Y-matrix from the data expressing the substrate network model; expressing 
each element of the Y-matrix with a polynomial of differential operator "s" (see page 4, col.l 
paragraph 1 and 2, note in the specification on page 1 paragraph [0008] the appUcant equates the 
Y-matrix to be called the admittance matrix. Kerns uses commercially available SPICE program 
to prepare an admittance matrix which in this case corresponds to Y-Matrix, the differential 
operator "s" defined in page 6 paragraph [0074] of the specification to be the complex angular 
frequency); 

Discriminating elements of the Y-matrix corresponding to intemal nodes to be eliminated 
from and external nodes to be left in the substrate network model (see Page 1, col.2 paragraph 2 
and col.2 paragraph 1, Kems uses commercially available SPICE program that includes a 
module to eliminate the intemal nodes of the substrate network model); and 
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Reducing the Y-matrix by eliminating the internal nodes (see page 1 col.2 paragraph 2, 
Page 6 col.2 paragraph 1, Kerns uses commercially available SPICE program that includes a 
matrix reduction module to eliminate the internal nodes of the substrate network model); 

Reconstituting data in the input format for the circuit simulator from the reduced Y- 
matrix (see page 3 col.l section 3 paragraph 1, circuit simulation and timing analysis are easily 
realized by SPICE program); and carrying out a circuit simulation with the reconstituted data for 
the circuit simulator, to analyze the influence of parasitic elements in the substrate on wiring 
capacitance of the semiconductor device (see Page 2 section 1, last paragraph lines 21-29, where 
a method is used to form a unified, efficient strategy for developing parasitic substrate models 
for mixed-signal circuit simulation and design verification). 

As to claim 13, KERNS teaches a method of claim 12, further comprising: carrying out a 
process simulation based on required design specifications, to provide doping profiles in the 
substrate; and carrying out a device simulation according to the doping profiles provided by the 
process simulation and given electric boundary conditions so that the data in the circuit simulator 
input format is provided as the output data of the device simulation (see page 6 col.2 paragraph 
3). 

As to claim 14, KERNS teaches a method of claim 13, wherein the device simulation 
provides device behavior of the semiconductor device as an input data for the circuit simulation 
(see Page 6 col.l paragraph 2). 

As to claim 15, KERNS teaches a method of claim 12, further comprising determining 
whether or not a result of the circuit simulation satisfies required circuit performances (see Page 
6 col.l paragraph 4). 
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As to claim 16, KERNS teaches a method of claim 15, further comprising designing, if 
the result of the circuit simulation satisfies the required circuit performances, mask patterns 
based on the data provided by the process simulation, device simulation, and circuit simulation 
and fabricating a set of masks (see Page 1 col.l paragraph 3, Page 6 col.l paragraph 4). 

As to claim 17, KERNS teaches a method of claim 16, further comprising carrying out a 
wafer process with use of the set of masks (see Page 6 col.2 paragraph 3, Page 1 col.l paragraph 
3). 

As to claim 18, the limitations of claim 18 are similar to the limitations of claim 1; 
therefore they are rejected based on the same rationale, supra. 

As to claim 19, the limitations of claim 19 are similar to the limitations of claim 6; 
therefore they are rejected based on the same rationale, supra. 

As to claim 20, the limitations of claim 20 are similar to the limitations of claim 7; 
therefore they are rejected based on the same rationale, supra. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

■ Kumashiro US Patent No. (6,360,190) Semiconductor process device simulation 
method and storage medium storing simulation program. 

■ Milsom US Patent No. (6,031,986) Thin-Film circuit simulation on basis of 
reduced equivalent circuits. 

■ Yang et al., US Patent No. (5,469,366) Method and apparatus for determining the 
performance of nets of a semiconductor design automation system. 
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■ Hiroi et al. US Patent No. (5,986,263) electron beam inspection method and 
apparatus and semiconductor manufacturing method and its manufacturing Une 
utiUzing the same. 

Communication 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mussa A Shaawat whose telephone number is (571) 272-3785. 
The examiner can normally be reached on Monday-Friday (8:30am to 5:00pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jean R Homere can be reached on (571) 272-3780. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

hiformation regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

apphcations is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Mussa Shaawat 
Patent Examiner 
December 13,2004 
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